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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a stamp for 
nano size imprints for forming complicated patterns 
and shapes on a large area. 

SOLUTION: The stamp includes a substrate 1 1 having 
a usable base surface 13, a plurality of imprint stamps 
20 in contact with the base surface 13 and extending 
outward of it have a prescribed shape and comprise 
micro-features 21 provided with opposed side surfaces 
22a and 22b and a plurality of spacers 23 extending 
laterally outward of the opposed side surfaces 22a and 
22b, and the micro-features 21 and the spacers 23 ex- 
tend outward of the base surface 13. Also, the micro- 
features 21 and the spacers 23 have different heights 
h 1 and h 2 and widths between the micro-features 21 
and the spacers 23 so as to define an imprint profile 
24. 
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m fb x -y^ * m ^ r m m £ tf ¥ ta ft ^ ft , s«#i3 1 , is^j^ « as 2 1 43 * tf x ; ^ - 40 

tf 2 3 tf ffi 4a m — ft S h o ft If ^ - x & Si l 3 tf 5> M- flj tc 5i ft L , fi&!§x tcJcoT^cf 
ft^.J: -5 tCi|ffi4ai¥±Ift*®tfffiStfft^<J; o tt5. 
[ 0 0 3 1 ] 

BHTB, 1 0 & § V^i m St 0 co 3S f? W ft x >y y <y X x -y ^ cd « t „ X ^ - tf 2 3 43 

=fc tf ft m # ji 3 i tf s Eii3 (c ) oa^ii2 i i oa^x^f y^iatx^^y^ 

£ ft, $Sf UT, ftt >h « « 2 l tf ^ - X 8 rB l 3 tf p. « fe H MIC m ft f § «t o lc ft S „ 

i^t, X ^ - tf 2 3 CD ft 46 \C m ^ & ft § X >y ^ > if M U 43 <fc tf « » CD II tC A o T , X ^ 
- tf 2 3 CD g 1*1 ft CD ^> tf , X^-tf2 3£>g&^lMcDS^><fcD3a<'\, - X * M 1 

3 tf 6 W ^ 5E ft t & * 5 K ft £ . KSHT, El 1 4 <D 4 y 7° V > h X ^ > tf 2 0 ii % 

R| iD> *»C O FJ m 43 A tf m J& % M TS. t W > tf U y h tf a 7 r 4 )\> 2 44ttS„ 0 1 5T?li 50 
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, *r y y u y b *z - y 2 0 <d tc tb <o m <o m m m m ft m m ft m « # ^ s n § . yyy?7 

^ntxSJ;tl7^ hw->-x hvx^^fflt^T, Hi 5 <D 7 n 7 r W ^ fc M fl* © 4ft IE * 

[ 0 0 3 2] 

ei 1 6 « , i« 1 1 (At'i*n§) _h tc $ /3K s n , iFfflftsnft*««!)i'M«2 1 ( 
* an m -St 3b s n § ^ t 0 m m m m co m & fc . n >h m « 2 1 © fc 46 © w n b 43 «t a 1 x <-< 

- * 2 3 CO fc J6 © *f « D „ E > Ffctt, JWT©SMEffi«*n*#S*£«F***ftSfc:|» 
^Lftl^5ft£:ffl^§ C tfi T? * § 0 
[ 0 0 3 3 ] 10 

im 1 ] 



BHb '> y 3 v ( s io,) 



jtf y -> y = v 



['fbv- y = v (s i 2 n,o) 



#Hb~>y 3 > c s i c ) 



20 



SI 1 6 T? H , X ^ - -9" 2 3 © It tb © *t n D , E , F © M tfi , D , E , F (O/SfcO^fit L 
, D , E . F fc Ji , *n^ft©Xy^>^Mii^g:g?"£fctofcK£S*W'l*l*K-:/£ 
[ 0 0 3 4 ] 

* y f a y T tt , BSt5-f y^VyR^>72 0 SIC^«WI3 1 (CTfS«ft«) 

e. pa * t ft i/> *t ftffl^&ztwe^z* 30 

[ 0 0 3 5 ] 
[* 2 ] 



(B) % K— 7° Lfc-7 1 f- 7 ^^/U^-^U K -> y *r*~ h (BSG) 



v_> (p) £ K-yifcf h^ji^yu^-zt- h ->y h (pso 



(B) fcJ:^ V (P) 



P S G) 



CB 



40 



SI 1 1 (ATS?ti§) « , J-X T co ^ 3 fc 3B ffl. £ ft £ ** * -Sr tr * s * ti 6 fc pfi £ U ft 

*f n & *> m m t n § c t i? * 5 „ 

[ 0 0 3 6 ] 
[3ft 3 ] 
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m^>v=»> (s i eg 

mtTJVt (A 1 2 Q 3 ) 

jj Wfc^ >i?$J* (InP) 

> y n ^ (si) 



sj- rf i/ a > -e « „ S l l ( A t? ^ $ ft £ ) (i 5£ S S _k tc IK fi£ $ ft a c fc * s T- * a . 
fttiltf, 1 1 tc ^ -ft > U n v C S i O 2 ) Oltli^ciff?*, 3£»«« S 
icH^'Jny ( S i ) ©J;5£*Stt*t 3ft ftkitf, S » S « S 

lCtt*fiaS"j3V ( S i ) O'Ji-ntffl^StktfTjf*. 
[ 0 0 3 7 ] 

± 12 <D <fc 5 t » -<>'^UyNX*>'^2 0ttipJfflRrifift1K*A u = W * L £0 1ft to £ T * d? 

=*r -r a c t # i? if a • l >&* b ft # 5 , i><ofr©ifiiLSi'Ta, 

fcfi#BftiS£#**. HI 8 (a) * J; Cf H 1 8 (b) "tf (4 , -('^^U>'hX^>7 p 2 20 

0 it s n IJ ffl «T si ft 1M « A u =t D Ah £ ft M A P HI 8 ( a ) T* (4 £ «c 1 1 {4 
ft ?j f£ £ * L , El 18 (b) T* ti « 4£ 1 1 it P3 J£ * * ■#■ § . t^f tlCi^tt, ®«A P 

i i cd — hp £ £ ft * *• , * © ^ * £ ft ft ^ m m * m ^ x » 7^Fxij7-t;it^ 

X > 7 U > h ffl x £ >- X l 0 © '# llli Jta I 4Mc M i l %%3fflWfi:fl»t)i&3 c tWVi* & 

o 

[ 0 0 3 8 ] 

1 ! 9 ( a ) T? ti , 7^Fx'jr •t;f^X^^'JyHXjr>'^l OH, S« 1 1 

a ft^#fls*?coiijSB#{«:fflv^fta^'i' t pi i: <t 5 Kfiv>*»6iiHiLrffi«*n, mm 
fs^McD^Mfi, ffi^^ffl^cD^^^ww-rap^tcffli^ftax^^-f'^'v-^^iii 30 
sts. sii 1 u a ^ ( s s ) © «> x - t? $> a te t=r ic « » * x - m a 

^i'7i , 7ii:raot«»f^n> ffl * cd 2" -r 5 o^^i-A^saoisns, 

[ 0 0 3 9 ] 

H»ddtJ:oT»i*n8^'f 5 OtfBl 9 (b) t»*fflte3S*nTfe^. jf-f 5 0li 

*ft (-Tft^^Wn * L a ) Olfe^TOlitt5CitfT?#§*\ fefc^tt^f-YMSIJ: 
D /h £ ^ ffi £ iT a £ £ ^ T* * a ^ X M A P £ £ W T a » Hi 9 (b) THi , X X M 
SA P li^^Il ( W n * L D ) <t?)^?^„ 
[ 0 0 4 0 ] 

7^ Fl'J7 • t;*-fX^y/V >hffl7^ y^l OB, mQiDV -f ^ P X L- £ h D - 40 
£Xjfiffl&ffi*fflV>Tf&;S£ftS£fcftt-e*3 0 |S2 1 (a) ftl>L|2 1 ( d ) t? « % 
flK >Mt« 2 1 ^ x ifil lC^-Xlil 3 ©*J ffl aj ffi * «tt A u -t ** JB 2 1 a * it 

Hi -r a c t tc J; o m fii ^ ft a c t s» v tr a . $ #f w 2 1 a tt v v X ■? 7 w k j: 0 

affliJM (2 2 a, 2 2 b) «4r-*-«4itt0>fR'htit4ii2 i # h ^ £ ft a o 

[ 0 0 4 1 ] 

IC „ X ^ - -9" JB 2 3 a ± (Hi) 51 m 2 5 *3 «fc ffl*ft§ ffl fffl (22a, 22b) ± T* il to 

if L ^ m S O J¥ & ( t , N t 2 ) ( f ft to ^ t : t 2 ) ST\ M /h • 2 1 ± 

(CX^-+M12 3 a^n>7^-v;l/tCfiStft$^a C El 9 CD # fig # # 2 3 a£#|g£ftfc 



(9) 



JP 2004-6643 A 2004, 1.8 



[ 0 0 4 2 ] 

X^-IJ-Jg 2 3 a & , ± fjj m Ifit 2 5 ± fc flB iS £ ft 3 X ^ - Hf Jg 2 3 a <D «|S # * |» gt^fc 
i6 fc H 7v 14 X -y ^ y y S ft , tniCAOII'MiZ 1 CiJitt*«I (2 2 a, 2 2b) 

±icsa*n6«ftox^-^2 3£$tr*fifccDyy7i;yhx*yy2 o^fflssns 
. S 7? 14 x >y y y x x y 7 © it tb fc v liRttOS^^xy h feS^tt K7^x>y 
7 a -tr x £ ffl ^ £ c t ^ "P t S , 
[ 0 0 4 3 ] 

3 y 7 * - v ;U S X -r *y 7* *3 <fc l? m -H 14 x «y ^ y y X y >y 7* tt & S fc £ C T M V Jg $ ft 

T . y y 7 U > h >f 2 0 ± fc £ 5> fc gl] 0X^-^23^ W 3 7 7*-"? 10 

;V^fiXT'y^*5J;tfSSlX'yf y^^Ty^^STlfciK, ft 'Ml 48 2 i«j*tfx 
^ - -9- 2 3 ^ - x & ffl ^ e> « to ID U W S h o fc W 1J» fc JE ffi -f & £ -5 fc , -f y^'J y 1- 
x # y 7 2 otf^ait^ns, f aiur >^®fcJ6£ c m p©i ^ ^yn-tx^ffli/^ 

E # T* * 5 a 

[ 0 0 4 4 ] 

m >b m m 2 1 & x if x ^ - v 2 309^cD5siR^nfc 1 o & & vm* « © *> <o if m ir. m fc 

xyf ^^JtiT, -fy/'iy Fx^y7"2 otfe^T-fy7 , 'Jy h7'n7M;l'2 4 ifl 
BSJn§ 0 SKMfex^y^^ntXtt^gitrSCTlOIJnt, ft 'h m ffi 2 1*5 
iO'7^-^2 3 (D o (DWW1S tltc 1 Ojfei^lillROtOS'ljRWKXyf^i'Jh 
, *■ ft fc J: D y 7 u y h 7 p 7 r y ;l> 2 4 ffl sg $ ft § „ W >h m m 2 1 * J: tf x * - 20 
2 3 tlKWCxyf y^tSftfelc, x *y h 3 vtt K9fx>yyyy7u-trX£ffl 

[ 0 0 4 5 ] 

-h IB © ¥ ffl fb x y s> 7 <d m fc , flu *t * 3 i^^y^yyhx?y^20lti|g?t5 

*t « L « fc , II 'htttt 2 1 „ X^--9-2 3^3J:tf3t«)terS3 lftM-x«Il 3 tr> 6 « 
to IB] D iffi * h o £ W- n ft fc 5£ ffi f « =t 3 fc . *P tfl it X y <y 7* # ffli/-> T > ^ 7 7 V y h X if 
y 7 2 0 43 «fe 3ft i* W ffi 3 1 ¥ a <b ^ ft § . ¥fflftXf'y 7°©t, 3t m *f 8 3 1 ^ W ffi 
co * t f CItSSt*, S«#S3 ililf^txyf y'/^nscttfT-tS, t* 
to "5 , ?c««^3 l*««*ilHt;ffl*h 0 *j»»cait?ST?x.y^y^*ft«, (S20«#I 30 

? ft fC V ) o 

[ 0 0 4 6 ] 

12 2?tt, h*i'J7 •ty^^X^yyjyhfflx^yyi otffPffsnt, x^ 
;Pi»jg6 3 £-?X^J86 5 tSSftf5VX7lS6 l Jc « « f S (Kl*BiUt#«« 
ft ) „ fc t A , v 7s V M 6 5 tc U , 7 >T F x V T • 7 S V 4 X J V 7 V y V JN X ^ 
y 7 l 043«ttfvx^S«6 ltfSi^KWJEESftT ( U ) ffi M ^ S BS > U B t , 4 y 7 
v y h ?, $ y7 2 0 (D y 7 v y b 7 ti y y y ;i 2 4fc— at*s<fc5fc-&s 4 pmma© 
i5 47tM/*;^Hifftti^scj:tf-pti„ lioiixf 'v7ta, ?x^i* 

x -y ^ y y L T , -fy7 , yyh7"P7)"f*2 4tCj;--jT ; ecOf : l : ifc0yjJc^ft§fy7 i ;y 
h/^-y5TllC6S7i'il'i|6 3 Klt?t§i: ttf tt5 0 40 
[ 0 0 4 7 ] 

El 1 7 -e (± , x ^ - -9- s ffi * ffl ^ r 7 y k x u r • s 7 y x y 7 u y h m x * y 7 1 

0 * m br. t % rc co i -d <o h m (o - m ^ , js ?i k - 7 k u y y c l d d ) © k ft at 
^mwvvy-yxz (mos) o fc 46 © n - y - v * m a t- s it * © «k *ui in x 7 n -t x ic 

jmK©7 , n*^*fflv^*ct**ty. » & l l (i , ^-co±©^-xSffli 3 ± fc v> y 

- h ffi n. #: m 4 i tfiisnfe->'jn> c s i ) li^fii^atfT*^, y - n 
{* H 4 i fc t* , fc k * if - st ^b y u 3 y ( s \ o 2 ) * ffl v> £ c t ^ t- t § „ * fc , gt 
u r ^ * ft s y - h m ffi ni ? - h m n # a 4 i _h fc re s ft „ y - h m « g ^ nt <i> « m z 

1 * « j« -T * . fc t A tf , d?ys"J3>©J:5*#»*fflfc^-C, M'MW2 l*»i«t* 

d £ T? t? * 0 «'hiffl2 1 %mf&LtcmK, X ^ - +1- Jg 2 3 atf«/M«2 1 ± fc 3 y 50 
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7 * - v jncwm-z *u * © ft , asttiyf^^snt, x^-t2 3^fisn§ 0 

ft t X. t4\ fft->Uny ( S i 3 N 4 ) © =5: ? & « £1 ;F X ^ - ffl 2 3 a © ft *6 ^ ffl ^ 5> 
nSCil^TtS. CVD©4;5;S:-7''n-feXftfflt^T, X'<-Vm2 3a%ziy7*-'? 

[ 0 0 4 8 ] 

Hi 7T'li> 3 > 7 * - v ;l/ tfl & 7. f y ^ i: ft % © m Ti tt x y > ^* x -r y 7" # 2 ® IS 0 

sstiT, 2 i ©ffltt-rswjffifr&nfflifc s 2 o^x^-^ 2 3 tfa^s 

n§. X ^ - ^ 2 3 © H (5 © S I* » 3>7*-?;KtIXf ^©ttS^ttX'y^yy 
[0049] 10 

w^mm 2 1 a , «/Jn«i« 2 1 ^i^t^fc)6t)f)^6ti§u y^77^x^a-txtx 

§0 ft fc *. If , 0 ttWO. 1 OfimttSCktffjfS. |H! tit !C , X ^ - IT 2 3 {4 

, x ^ - -y- 2 3 © ffl T? ra t; -T § c t ^ t? § £ % J65iM4$gt*c t^-ets^tii t 
, ftitf t 2 4St5Ct*'?S6„ ft A tf , Tf ?£ t , *5 J; Cf t 2 t* ffi 0 • 0 1 0 fi m 
t t § C t T* t S » ± 12 © ¥ ffl -ft X f *y 7" CD ft (C , X^-*2 3i5J:tf*'Ml2 1 © 

* *T « , X ^ - -y- 2 3 43 <fc tf ffi /> « * 2 1 *Mt ffl * S W" S JS ~H tt X ^ * y 9 ~f P M X 
tc J; o T , *^-tf2 3*£tf*/h«*2lW0fiS©g*fc#«J£S*l*-pa&33. t 0 
% t ! « «k XS t 2 © ft 46 © & (4 * h «H IS 3B ®t * ft S tit K « IS S £ 4i "T ^ t 0 > t , « 

[ 0 0 5 0 ] 

^ ft £ ®] if? tc -T * & ^ , V-Xs&cfctfKlW^d^a^l lrttliSnUki'T' 

* , ©am© f - 7is« 4 3 t m mm cd v - fmm a 5 t ft n& c t t s 0 wsiwft 

LDD^O-feXTMi. S ffi © F - 7" « $ 4 3 i4 , y-HSg*7X* t ITlV^T, 
Sffil 1 fcffiljeoK-^^ h*aAt5ci:lc4D^/«?ft§t'J&5 5o * fc , X ^ - 
IT 2 3 ft JB m, L ft ft K , X^-+/I2 3^VX^t ttffl^T, » 16 1 1 C*l«OK- 

[ 0 0 5 1 ] 

L L ft # 6 » fi»ftOH-^fB«4 3 B » ft © K - ^ 1H 4t 4 5 t*^j5R-rsfti6(D± 
tB©X^>vy{4, X^-^Kffi^ffl^T r 7l' K X U 7 • t>f XYV^'J ^ hffl^^t > 30 

y-hif ftii ltt^T'^a^fS!), ntt(c««$ ti « c t ^ -c 5 ir s B 2 1 

tsACfX^ — -9-2 3ttSAXf v^tffll^CtftOBSSnSC^ft, LDD7n 
d x u ^ h n x t -a m i§ K ffi ( ft £ * if , CM0S7Dtx) * , * SB n>j cd x ^ - * S tff 

^11^7^ f x v t - -r/^^x^yf^ y h ffl x ^ y-f 1 0 jsg -r s ft & k ^ 
a ^ * s c: i: a s t? * ^. ^ * ^ 1* ft 46 © s f j © * ft * ft -r a 

[ 0 0 5 2 ] 

a|c«w©^<o*»©iiiiueiai3yi«*«n, RMShrtfttf, % © * 5 a sb n 

(EE8tcJ:oT©*iPI^sns 0 
[ 0 0 5 3 ] 

[ 0 0 5 4 ] 

1. ^-fFx'JT-^xir^X^y^uybffiX^y:/ (1 0) l<: *j ^ T . 

*"j ffl ri fig ft «h « (An ) ft*-r ^.^-x^isi (13) ft^-r«»sig (1 1) t , 
ffistc«iBsnTittia*Jffl^r«a:«« ( a u ) o«t»^T*[&^-r*j:5fc(eiSsti, m 
- x * b (1 3 ) fc « m l , fc^^icistsaso^^'j^h^^^ ( 

20) t, 

ftfj IB « J y ? U > h X * y y (20) t4 ffi m © B « ft ^ L , ffl*tt^IE (2 2 a . 2 2 50 
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b ) * m f & m 'b m m (2 1 > t , m ib *i *t 1- & m m (22a, 22b) ^ e> #t 7^ n&j n m 
ic&tt? %mm<D7,^-v (23) i: , ^n^, 

mmm^mm (.2 1) *> * zfttmx^-v (2 3) »jwaB^-x*as (1 3) fr6#mic 

«E ft L , $ ft nft IB ft 'h * « (2 1) £ mi fiB X ^ - (2 3) tt , ^y^'Jyh^n7 
r -Y ^ (24) * A JE f § ft 46 K , ftfj IB 1® 'b m ffi (2 1 ) to X Xf tft IB X ^ - (23) © 
ffl ■?! * § 3 3 ( h , , h 2 ) fc<fctf«**-j-*, 
£ tteWMt* & y J F x y 7 • ty*-fX-f y^'J ^ hffl^^^ 0 
[ 0 0 5 5 ] 

2. WHB3f3£<DJ5*B> M f E -i* y 7 s <J y h X * y 7* (2 0) <o^T©BB-eR)-o^«, 

f i'i IB -r y 7° y y h x # y 7 (20) oiTOWT-S&s^K, *3 «t tf ifl IB -Y y 7 y y h x 10 
jyy (2 0 ) co-gx comx-m — <DBWis£vn&&mw<D m &-&tn±frt>ft%yji-7 
^ & a ir s n^iKTSs c t * *s « t -r & 1 m\cmm<Du -y fxut • t/i3-^x^ 

y 7 s 'J y K ffl x # y y „ 

[ 0 0 5 6 ] 

3. MIBtK/hM (2 1) tt, iftJ/'J ay, SttJ'iJ.ay, *yj"J ay, K 
I(t->ijay, ^ -ft >"J a y ^ * -Y -V * y K • 9 -Y * • £ - # y «j J; XI */ V -Y K aCr» 6 ft 
*^;l/-^fr6a«sn«ttflfr6»««tiSCi:*«ti:t4JB l SI lc aB «8 <D V -Y Fx 

y 7 • tsv^X'fy7vyhmx$y7o 

[ 0 0 5 7 ] 

4 . flft IB X ^ - +J- (23) it , Sftv"J3>, ny, #U^'j3y, ii, HE 20 

a ft y > , ft it -y y a y , ^ -r * * y f • 9 -y 7 • * - # y «s j; > y -9- -y f ^ e. a 
*^;i/-^^6aKsn*#»3!p6}pja*n*i: t % a t r § m 1 tc ia m <o v -y fx 

y 7 • t/^'fX^y/'jybfBx^y^. 

[ 0 0 5 8 ] 

5. ffl IB S (1 1) tt , # 9 X , / W U v * X (PYREX) , MJ"J3V, BMfc 

7 ;l> = x 7 *3 J: V 0 y ft -Y y S> 7 A 6 ft § ^ ;P - 7 & a jR $ n S *f » 6 fig ^ n 
SCfctWifffiJUHHcEaoy-f KX1J7 • t/'*YX'fy^'JyhfflX>y7'. 

[ 0 0 5 9 ] 

[ 0 0 6 0 ] 

7 . ait 8B w® m t4 , s/ u a > -e £ * c t * it m 1 1 % m 6 m k sb «k © 7 ^ k x y 7 

[ 0 0 6 1 ] 

8 . K ft -r & rift 3B ^ > 7° y y h x a y 7 (2 0 ) \c (id iff snsfc ±!'i ® (3 1 ) 3: £ 
^tc^iyci t^^Sttts^ 1 Jfiti:fB«jcr.7^ Fxy 7 • t/t^X^f y 7 y y hfflx^ 
y 7 0 

[ 0 0 6 2 ] 

9 . M IB ft m tt J8 (3 1 ) tt , x b 9 x ^ ;l/ * ;l/ h ^ U - h , * r> X * F - 7° L ft f- 

h 9 x ^ ;U ^- ;V h ^ y y - h , y y * F - 7° L ft -r h 9 x ^ tV * HI h y V >r ~ Y , * 7 US 40 

43 <fc xf y y * f - 7° l ft h 5 x jv * jv h y y v - hfr5&§^;v-7"^?»i«sti§ 

*J3RU«Sil4:5g:!RpaifrSSg83Jlfj:SBW©7-i' Fxy 7 • S 'V 4 X 4 > 7 V yhfflX 

z y 7 0 

[ 0 0 6 3 ] 

1 0 . sft hb -y y 7° y y f x ^ y 7 s (2 0 ) « > wj SB f u ffl n m ft lis w ( a u > © m ^ t 

J:f^t/J^^t/>15iM (Ap) tA^tSctSStttSRiatfiHo^Y • t 

[ 0 0 6 4 ] 

1 1 . AO fBffi ^ ( A P ) a , It S!£ © $r -Y (50) (c»*sn, flft 3B ^* -Y (50) iiS^ 

m. m l x m w z n , sft ib * ^ -y (so) t* ^ -c a « * # * , m ib ^ ^ -y (so) k *s so 
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^ r , iti^yyy y i-x^yy (20) tt , mm? mmvwte^r comm t -t & z t 

[ 0 0 6 5 ] 

1 2. 7-f Fx'J 7 't/t^X-f^'J^^X^? (1 0) 

0 T , 

5 £ (1 1) © - X H (1 3) ± © *U ffl nj ffi ft H i$ ( A o ) ±icmmm (2 l a) # 

aOIB « « (2 1 a) £ * - - y >f L , ?0}IF7-fi^^yU, J: $J H ffi (2 5 10 
) fccfctfM-r&M (2 2 a, 2 2 b) *ftt5SKO»'h*lf! (2 1) ffl ^ "T § C 
4: £ , 

X^-i^fl (23a) IE±lJHffl (25) *j «t If M IE *S » ^ « U ® (22a. 22b 

) |t*ti|I,l'iJia©|* (t , , t 2 ) **t§lt\ fu HE M M (2 1) ±tCfj 
jE X ^ — I?" M (2 3 a) ifcnV?*— ^l/fCJSlt&S-ttSCfcfc,. 

tfJfSX^-*ttJf (2 3 a) *»^rttxy*->^L, fifi SB i: «iJ ig ffi (2 5) ±CE«* ft* 
M IS X ^ - +>" « (2 3 a) © - SB 5t £ Rt :£ L , fl^OMGIt^MII (2 1) © M HE f ! *f 

6 til ffi (22 a, 22 b) ± tC@BH S ft £ W » © X ^ - V (23) SttJttSO-l'yyiJ 

y h x # > 7° (2 o) *nsfcTScfci:* 

fcJGttTHDiBLT, MEl'J'^UJ'h;**!':/ (2 0) _h $ 6 S'J © X ^ - It (2 3 

iw sb -r > f u y h x # >- -r (20) * ¥ « it l t , m^n^wtm (2 1 ) *itfisx^ 

- -9- (23) , M IE - X a IB (13) *> 6 IS to N U ffi * ( h 0 ) Ktt^WKfiEfe-f* 

hs ib x ^ - -y- (23) 43 tf to ta ik <h « * (2 1 ) o^oiKjnftioftsv^aa 
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